Despite robust support for the role of affect in the maintenance of binge eating and purging, the relationship between affect and restrictive eating remains poorly understood. To investigate the relationship between restrictive eating and affect, ecological momentary assessment data from 118 women with anorexia nervosa (AN) were used to examine trajectories of higher-order dimensions of negative affect (NA) and positive affect (PA), as well as lower-order dimensions of NA (Fear, Guilt) and PA (Joviality, Self-Assurance) relative to restrictive eating. Affect trajectories were modeled before and after restrictive eating episodes and AN subtype was examined as a moderator of these trajectories. Across the sample, Guilt significantly increased before and decreased after restrictive eating episodes. Global NA, Global PA, Fear, Joviality, and Self-Assurance did not vary relative to restrictive eating episodes across the sample. However, significant subtype by trajectory interactions were detected for PA indices. Among individuals with AN restricting subtype, Global PA, Joviality, and Self-Assurance decreased prior to and Self-Assurance increased following restrictive eating episodes. In contrast, Global PA and SelfAssurance increased prior to, but did not change following, restrictive eating episodes among individuals with AN binge eating/purging subtype. Results suggest that dietary restriction may function to mitigate guilt across AN subtypes and to enhance self-assurance among individuals with AN restricting subtype.
Anorexia nervosa (AN) is a serious and often recalcitrant disorder that is associated with significant physical and psychological morbidity, as well as elevated mortality rates (Braun, Sunday, & Halmi, 1994; Crow et al., 2009; Mitchell & Crow, 2006) . Unfortunately, effective interventions for adults with AN are lacking (Berkman et al., 2006) and, as a result, remission rates are low (Ackard, Cronemeyer, Richter, & Egan, 2015) and relapse is common (Pike, 1998) . Perhaps the most distinctive feature of AN is the persistent and enduring nature of the restrictive eating that is required for diagnosis of this disorder (American Psychiatric Association, 2013; Walsh, 2013) . Restrictive eating comprises eating behaviors in which caloric and/or nutrient intake is limited in a manner that is inadequate for the long-term management of weight and/or health for reasons primarily pertaining to body image (Haynos & Fruzzetti, 2011) . Restrictive eating includes a diverse set of eating behaviors, including more discrete and extreme instances of reducing intake (e.g., fasting, skipping meals), as well as more chronic reduction of energy (e.g., consistently decreasing food portions). Restrictive eating has been shown to precede the development of AN (Affenito, Dohm, Crawford, Daniels, & Striegel-Moore, 2002) , to persist following intensive intervention (Mayer, Schebendach, Bodell, Shingleton, & Walsh, 2012) , and to predict poor treatment response (Schebendach, Mayer, Devlin, Attia, & Walsh, 2012) . Thus, restrictive eating appears to play a key role in the initiation and persistence of AN.
Overall, the psychological processes involved in the development and maintenance of restrictive eating patterns among individuals with AN remain poorly understood, likely contributing to the paucity of effective treatments for this population (Walsh, 2013) . To identify more effective treatment targets, a better understanding of the psychological mechanisms associated with restrictive eating in AN is needed. Etiological models emphasizing the role of affect regulation have received increasing attention in AN. According to such models, individuals with AN have deficits in the ability to effectively modulate affect and, therefore, rely on eating disordered behaviors to alter emotional experiences (Haynos & Fruzzetti, 2011) . Specifically, eating disordered behaviors in AN, such as restrictive eating, are posited to reduce negative affect (NA) and/or increase positive affect (PA), thereby maintaining these behaviors through negative and/or positive reinforcement. However, despite evidence suggesting a clear affect regulation function of some eating disorder behaviors in AN (e.g., binge eating, purging, self-weighing; Elran-Barak et al., 2015; , there is currently limited and mixed evidence regarding the relationship between affect and restrictive eating in AN.
Several studies have demonstrated a link between affective states and restrictive eating in AN. Results from objective meal studies of individuals with AN have found NA to increase and PA to decrease from immediately before to immediately after consuming a regular, nonrestrictive meal (Anderson, Crow, & Peterson, 2014) , suggesting that affect is impacted by consumption practices in this population. Furthermore, our group has conducted several analyses of a data set that used ecological momentary assessment (EMA) of individuals with AN to examine the relationship between affect and disordered eating in real time. These analyses have consistently identified a link between affective variables and restrictive eating, such that (a) higher NA on one day predicts restriction on the subsequent day ; (b) NA is lower and PA is higher before, during, and after restrictive eating episodes in comparison to nonrestrictive episodes (FitzsimmonsCraft et al., 2015) ; and (c) daily NA lability is associated with restriction (Haynos et al., 2015; Lavender et al., 2013) .
However, despite these data suggesting associations between affect and restrictive eating, there is mixed evidence regarding the extent to which affect and restrictive eating are functionally related. In other words, it is unclear whether affective changes serve as clear precipitants and/or consequences of restrictive behavior. For instance, one laboratory test meal study conducted with an AN sample found that a negative mood induction resulted in an increased desire to restrict, but did not significantly alter caloric consumption among individuals with AN (Wildes, Marcus, Bright, Dapelo, & Psychol, 2012) . On the other hand, another laboratory study of individuals with AN found that a positive mood induction resulted in increased caloric consumption (Cardi, Esposito, Clarke, Schifano, & Treasure, 2015) . Analyses of the AN EMA data from our research group have presented similar disparities. A recent analysis from these data examined affect at single time points immediately before, during, and after restrictive eating and found that NA increased prior to restrictive eating, but contrary to an affect regulation hypothesis, remained stable after restrictive eating (Fitzsimmons-Craft et al., 2015) . This same study found that PA remained stable prior to restrictive eating and decreased following restrictive eating, which also runs contrary to an affect regulation hypothesis. However, in another analysis from the same data set, it was noted that findings regarding the extent to which a functional relationship between affect and restrictive behaviors exists vary considerably based on the method of analysis of EMA data . These mixed findings result in a confusing literature regarding the degree to which restrictive eating serves an affect regulation function for individuals with AN.
There are several potential explanations for these contradictory findings. First, previous research examining an affect regulation function of restriction in AN has typically used the method of comparing the most proximal single-point ratings of affect before and after restrictive eating episodes. Although this strategy is commonly used for examining affective changes with reference to a disordered eating behavior of interest (e.g., Haedt-Matt & Keel, 2011) , this approach can result in the loss of relevant data pertaining to affect changes. Most notably, this approach potentially neglects patterns of affective changes that occur over a longer period of time preceding and following a particular behavior. An alternative approach would be to repeatedly assess affect over time, incorporating all affective data points and allowing for an examination of the trajectory of affect before and after a disordered eating behavior (e.g., . Although this type of analysis has been used to assess affect relative to binge eating and purging Smyth et al., 2007) , this approach has not yet been used to examine affect relative to restrictive eating.
Another consideration is that NA and PA are multifaceted, higher-order constructs that encompass multiple, lower-order emotions that may exhibit differential associations with restrictive eating. In fact, there is evidence that discrete emotions may differentially impact disordered eating in clinical populations. One study demonstrated that, among individuals with BN, changes in NA relative to binge eating and purging were driven primarily by changes in guilt as opposed to changes in fear, hostility, or sadness (Berg et al., 2013) . These findings pertainThis document is copyrighted by the American Psychological Association or one of its allied publishers.
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ing to binge eating have since been replicated in a sample of obese adults (Berg et al., 2015) . Thus, examining NA and PA more broadly may mask the effects of particular lower-order dimensions of emotion. A final limitation of prior studies is that most have not examined AN diagnostic subtype as a moderator of the relationship between affect and restrictive eating. Although restrictive eating is characteristic of AN independent of subtype, restriction in AN binge-eating/purging subtype (AN-BP) is often punctuated by episodes of binge eating and/or purging, whereas in AN restricting subtype (AN-R), restriction occurs consistently without interruption from binge eating or compensatory measures other than driven exercise (American Psychiatric Association, 2013). Given this notable difference in consumption habits, it is possible that AN subtypes differ in terms of the relationship between affect regulation strategies and eating disorder symptoms. In line with this hypothesis, prior research suggests that AN subtypes may differ in terms of emotion regulation difficulties. For instance, individuals with AN-BP appear to engage in more emotion-based impulsivity compared to individuals with AN-R (Haynos, Roberto, Martinez, Attia, & Fruzzetti, 2014; Rowsell, MacDonald, & Carter, 2016) . The identification of subtype differences in affective patterns relative to restrictive eating could allow for greater clarity regarding the relationship between affect and restriction and provide critical information for treatment development (Lavender et al., 2015) .
Thus, the objective of the current study was to address these limitations in an attempt to clarify and explicate the relationship between affect and restrictive eating in AN. This study was intended to expand upon prior analyses from the same data set that have produced mixed or unclear results pertaining to the affect regulation function of restrictive eating Fitzsimmons-Craft et al., 2015; Haynos et al., 2015; Lavender et al., 2013) . The specific aims of this analysis were to (a) describe the trajectories of higher-order dimensions of NA and PA relative to restrictive eating episodes; (b) examine whether the trajectories of lower-order dimensions of NA (i.e., Fear and Guilt) and PA (i.e., Joviality and Self-Assurance) differed relative to restrictive eating episodes; and (c) determine whether AN subtype moderated the trajectories of higher-and lower-order dimensions of NA and PA relative to restrictive eating episodes.
Method Participants
Participants were 118 adult females who met criteria for threshold or subthreshold AN, including both subtypes (AN-R and AN-BP). The Diagnostic and Statistical Manual of Mental Disorders 4th Edition (DSM-IV; American Psychiatric Association, 1994) criteria for AN were used, and subthreshold AN was defined as meeting all DSM-IV criteria for AN with the following exceptions: (a) body mass index of 17.6 to 18.5 kg/m 2 ; (b) not meeting the amenorrhea criterion; or (c) not meeting the body image disturbance and intense fear of weight gain criteria. In prior examinations of these data, full-and subthreshold AN participants did not differ significantly on most baseline measures of eating disorder pathology and comorbid psychological concerns .
Assessments
Diagnosis and subtype. The Structured Clinical Interview for DSM-IV Axis-I Disorders, Patient Edition (SCID-I/P; First, Spitzer, Gibbon, & Williams, 1995 ) is a semistructured interview to assess Axis-I psychiatric disorders. The SCID-I/P was used to establish DSM-IV diagnoses of full-and subthreshold AN and to establish AN subtype. Interviews were recorded, and a second independent assessor rated eating disorder diagnoses in a random sample of 25% of these interviews. Interrater reliability for current AN diagnosis based on a kappa coefficient was .93.
PA and NA. Items from the Positive and Negative Affect Schedule -Expanded Form (PANAS-X; Watson & Clark, 1994; Watson, Clark, & Tellegen, 1988) were used to assess affect in the present moment. The PANAS-X in its original form consists of 60 items designed to capture two higher-order dimensions of affect (i.e., positive and negative), four specific lower-order dimensions of NA (i.e., Fear, Guilt, Hostility, and Sadness), and three specific lower-order dimensions of PA (i.e., Joviality, Self-Assuredness, and Attentiveness). In the current study, the items of the PANAS-X were reduced to decrease participant burden, and therefore reduce measurement error due to fatigue, over the multiple daily assessments required by the EMA procedures. The mood items used in this study were selected to represent each of the original subscales and were designated on the basis of high factor loadings and theoretical relevance to AN. Eight items were used to measure NA (nervous, disgusted, distressed, ashamed, angry at self, afraid, sad, dissatisfied with self), and eight items were used to measure PA (strong, enthusiastic, proud, attentive, happy, energetic, confident, cheerful). Participants were asked to rate each of these items based on their current mood on a 5-point scale ranging from 1 ϭ not at all to 5 ϭ extremely. Alpha coefficients were .94 for NA and .92 for PA. Four lower-order dimensions of affect (Fear, Guilt, Joviality, and Self-Assurance) derived from the higher-order NA and PA dimensions were tested for inclusion in the current analyses. Other lower-order dimensions (i.e., Hostility, Sadness, and Attentiveness) associated with the PANAS-X could not be tested in the current sample because of too few items (Ͻ3) available by which to construct these subscales.
Restrictive eating. Participants were asked to report all episodes of eating and to indicate whether the episode was a snack, meal, or an unusually large amount of food. Participants were also asked to indicate (through an answer of "yes" or "no") whether any of the following restrictive eating behaviors had taken place: (a) "I limited calories"; (b) "I limited fat grams"; (c) "I limited carbs"; and (d) "I ate as little as possible". There is no widely accepted measure of restrictive eating, and behaviors that constitute restrictive eating can vary considerably (Haynos & Fruzzetti, 2015) . However, for the current analyses, restrictive eating episodes were defined as any eating episode during which an individual endorsed "I ate as little as possible". This definition was chosen for consistency with prior analyses and because this item was more highly correlated with end-of-day measures of restrictive eating than any other restricThis document is copyrighted by the American Psychological Association or one of its allied publishers.
tion item or the combination of all four restriction items (Fitzsimmons-Craft et al., 2015) 1 .
Procedures
Participants were recruited at three sites (Fargo, Minneapolis, Chicago). Study approval was obtained from the institutional review board at each site. Potential participants were initially screened via phone, and eligible individuals attended a meeting at which they received information regarding the study and provided informed consent. After this informational meeting, interested participants were scheduled for two assessment visits during which a physical examination and laboratory tests were conducted to ensure medical stability and the SCID-1/P (First et al., 1995) was conducted to confirm eligibility.
Participants were trained on the use of the palmtop computers at the end of the first visit. Participants participated in two practice days to gain familiarity with EMA methods and to minimize reactivity to recording procedures (these data were not used in analyses). Participants were then instructed to complete EMA recordings over the next two weeks. Attempts were made to schedule two to three visits for each participant during this 2-week interval to obtain recorded data and minimize data lost as the result of technical problems. Participants were given feedback about their compliance rates at each visit. Participants were compensated $100/week for completing EMA recordings and were given a $50 bonus for a compliance rate of Ն80% to random signals.
The EMA protocol implemented three types of daily self-report methods (Wheeler & Reis, 1991) . Two of these methods (i.e., event-contingent and signal-contingent recording) were used to assess restrictive eating episodes and affect. With regard to eventcontingent recordings, participants were asked to complete recordings immediately following the occurrence of eating episodes and disordered eating behaviors. With regard to signal-contingent recordings, participants were signaled at six semi-random times throughout the day to complete recordings of mood and eating behaviors. Signal times were determined by selecting "anchor points" that subdivided the day into six roughly equivalent time blocks and then randomly distributing signal times in a normal distribution around each anchor point using a standard deviation of 30 min to provide assessments evenly across waking hours of the day. When signaled, participants were asked to rate their mood and report any recent behaviors not yet recorded or that they had forgotten to report during an event-contingent recording. This study also utilized interval-contingent recordings, in which participants were asked to complete EMA ratings at the end of each day; however, none of these ratings were used in the current analysis.
Statistical Analysis
All data analyses were conducted using IBM SPSS Version 21.
Confirmation of PANAS lower-order dimension structure.
A multilevel confirmatory factor analysis (CFA) with random intercept was performed with EMA data to evaluate the factor structure of the lower-order dimensions of the PANAS in this sample. We expected a four-factor solution consistent with the dimensions specified by the PANAS-X (i.e., Fear, Guilt, Joviality, Self-Assurance; Watson et al., 1988; Watson & Clark, 1994) . However, in line with previous analyses conducted in samples with disordered eating (Berg et al., 2013 (Berg et al., , 2015 , we expected the item "disgusted" to load onto the Guilt factor. Model fit was evaluated using the confirmatory fit index (CFI), the Tucker-Lewis index (TLI), the root-mean-square error of approximation (RMSEA), and the standard root-mean-square residual (SRMR).
Within-day analyses. To examine the temporal relationship between affect and restrictive eating, we simultaneously modeled the pre-and post-event trajectories of higher-order dimensions of NA and PA, as well as lower-order dimensions of Fear, Guilt, Joviality, and Self-Assurance, separately using piecewise linear, quadratic, and cubic functions centered on the time at which the restrictive eating episodes occurred. Multilevel modeling is ideal for trajectory analyses because of its tolerance for data that is missing or unbalanced (i.e., differing numbers of observations over time), due to the use of maximum-likelihood analysis methods. Therefore, this method allowed for an analysis of affective changes over time relative to restrictive eating, despite each restrictive episode differing in number of antecedent and consequent observations of affect.
All multilevel models included the following predictors: (a) linear functions, which reflected rate of change in affect prior to and following restrictive eating behaviors; (b) quadratic functions, which reflected the acceleration or deceleration in rate of affect change prior to and following restrictive eating behaviors; (c) and cubic functions, which reflected either further acceleration or deceleration in rate of affect change. For the analyses involving the lower-order dimensions of affect, these within-day analyses were repeated as described above, this time examining each lower-order dimension individually while controlling for the alternate dimension of the same valence (i.e., Guilt modeled controlling for Fear and vice versa; Joviality modeled controlling for Self-Assurance and vice versa) to further examine the unique effects of each lower-order dimension. For analyses examining AN subtype as a moderator of higher-and lower-order affect trajectories, the analyses outlined above were conducted with the addition of the following variables: (a) AN subtype; (b) AN Subtype ϫ Linear time interactions; (c) AN Subtype x Quadratic time interactions; and (d) AN Subtype ϫ Cubic time interactions. For all analyses and consistent with previous studies (e.g., Berg et al., 2013) , when more than one restrictive eating episode was reported in a single day, only the first episode of the day was used to avoid confounding the relationship between antecedent and consequent affect ratings in relation to the multiple restrictive eating episodes within a day. Additionally, if subsequent restrictive eating episodes occurred within four hours following the first episode, only affect ratings made after the first restrictive eating episode and prior to the subsequent restrictive eating episode were included in the consequent analyses.
1 Of note, in contrast to a prior study utilizing "I ate as little as possible" as the operational definition for restrictive eating (Fitzsimmons-Craft et al., 2015) , the current study did not exclude two cases in which the participant reported both "I ate as little as possible" and "I ate an excessive amount of food" at the same assessment point. These cases were considered to reflect situations in which excessive eating occurred within close proximity to restrictive eating. Therefore, these episodes were believed to be important to include in order to investigate subtype differences in the relationship between affect and restrictive eating. This document is copyrighted by the American Psychological Association or one of its allied publishers.
Results

Sample Characteristics
Half of the participants (n ϭ 59) met threshold and half (n ϭ 59) met subthreshold criteria for AN. Participants' ages ranged from 18 to 58 years (M ϭ 25.33, SD ϭ 8.35 years). Mean BMI was 17.15 kg/m 2 (SD ϭ 1.04; range ϭ 13.39 -18.55 kg/m 2 ). Seventythree (61.9%) of the participants were diagnosed with AN-R and 45 (38.1%) with AN-BP. Across the sample, 709 episodes of restrictive eating were reported, with an average of 6.01 (SD ϭ 6.80) restrictive eating episodes endorsed per participant over the 2-week recording period. Frequency of restrictive eating did not significantly differ between individuals with AN-R (M ϭ 5.36, SD ϭ 6.97) and AN-BP (M ϭ 7.06, SD ϭ 6.45), t(116) ϭ 1.33, p ϭ .19. A total of 1685 antecedent affect ratings (M ϭ 7.07, SD ϭ 3.76, Range ϭ 1 to 22) and 1767 consequent affect ratings (M ϭ 1.71, SD ϭ 3.08, Range ϭ 0 to 16) were reported relative to restrictive eating episodes.
Confirmation of PANAS Lower-Order Dimension Structure
The CFA indicated that the best-fitting model was a four-factor solution (RMSEA ϭ .02; CFI ϭ .97; TLI ϭ .97; SRMR within ϭ .03; SRMR between ϭ .04). The four lower-order dimensions of affect were derived as follows: Fear (afraid, nervous, shaky), Guilt (ashamed, dissatisfied with self, angry with self, disgusted), Joviality (happy, cheerful, enthusiastic, energetic), and Self-Assurance (strong, proud, confident). The internal consistencies of the scales based on the alpha coefficient were .86 (Fear), .93 (Guilt), .91 (Joviality), and .83 (Self-Assurance).
Trajectories of Higher-Order Dimensions of NA and PA Relative to Restrictive Eating
As highlighted in Table 1 , there were no significant changes in higher-order dimensions of NA or PA either before or after restrictive eating episodes.
Trajectories of Lower-Order Dimensions of NA and PA Relative to Restrictive Eating
The results of the within-day analyses for the lower-order dimensions of NA and PA are provided in Table 2 and illustrated in Figure 1 . There were significant changes in the Guilt trajectories anchored on the time at which a restrictive eating episode occurred both on the antecedent and consequent ends of the trajectory (ps Ͻ .05), suggesting that, across the sample, Guilt significantly increased in a consistent, linear manner in the hours prior to a restrictive eating episode and significantly decreased according to a curvilinear pattern, representing more rapid affect decrease immediately following the restrictive episode and less dramatic decreases in affect in the more distal hours following a restrictive eating episode. These results remained significant after controlling for Fear in the model. In the original model, there were no significant changes in affect trajectories either before or after restrictive eating episodes for Fear. However, when these analyses were repeated controlling for Guilt, the antecedent affect trajectory was significant for Fear 
AN Subtype as a Moderator of NA and PA Relative to Restrictive Eating
With regard to the higher-order dimension of NA, the main effect for subtype was significant (p ϭ .02), indicating that individuals with AN-BP reported greater NA across time compared to individuals with AN-R (see Table 1 ). However, subtype did not significantly moderate the trajectories of NA relative to restrictive eating episodes. With regard to the higher-order dimension of PA, there was a significant time by subtype interaction for the antecedent model (ps Ͻ .05). Specifically, for individuals with AN-R, PA decreased in a significant curvilinear pattern prior to a restrictive eating episode (ps Ͻ .05), which represented more accelerated PA decreases in the time most proximal to restrictive eating. In contrast, for individuals with AN-BP, PA increased in a significant curvilinear pattern prior to a restrictive eating episode (linear model: p ϭ .03; quadratic model: p ϭ .14; cubic model: p ϭ .003), which represented more accelerated PA increases in the time most proximal to restrictive eating. Subtype did not significantly moderate the consequent trajectory of PA (see Figure 2) . This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
With regard to Fear and Guilt, the main effect of subtype was significant (ps Ͻ .05), such that individuals with AN-BP reported greater Fear and Guilt across time compared to individuals with AN-R (see Table 2 ). However, subtype did not significantly moderate the trajectories of Fear and Guilt relative to restrictive eating episodes. With regard to Joviality, there was a significant time by subtype interaction for the antecedent model (ps Ͻ .05). As highlighted in Figure 2 , for individuals with AN-R, Joviality decreased in a significant curvilinear pattern prior to a restrictive eating episode (ps Ͻ .05), which represented more accelerated decreases in Joviality in the time most proximal to restrictive eating. In contrast, for individuals with AN-BP, Joviality trended toward increasing in a curvilinear pattern prior to a restrictive eating episode (linear model: p ϭ .05; quadratic model: p ϭ .05; cubic model: p ϭ .01), representing more accelerated increases in Joviality in the time most proximal to restrictive eating. With regard to Self-Assurance, there were significant linear time by subtype interactions for both the antecedent (p ϭ .049) and consequent (p ϭ .02) models. As highlighted in Figure 2 , for individuals with AN-R, the linear time model for Self-Assurance decreased significantly prior to a restrictive episode (p ϭ .049) and increased significantly following a restrictive eating episode (p ϭ .02), indicating steady rates of change in Self-Assurance before and after engaging in restriction. For individuals with AN-BP, the linear time model for Self-Assurance increased significantly prior to a restrictive eating episode (p ϭ .02), indicating a consistent antecedent rate of increase in this facet, but did not change significantly following a restrictive episode (p ϭ .10).
Discussion
The objective of the current study was to further explicate whether a functional relationship between affect and restrictive eating exists in AN using momentary, naturalistic data. Our first two study aims were to examine the trajectories of the higher-and lower-order dimensions of NA and PA relative to restrictive eating episodes among women with AN. Although higher-order dimensions of NA and PA did not change significantly before or after restrictive episodes across the group, Guilt increased significantly prior to restrictive eating episodes and decreased significantly following restrictive eating episodes. These findings suggest that restrictive eating may function to specifically regulate guilt among individuals with AN, thus adding to a growing body of evidence supporting an affect regulation model of AN (Haynos & Fruzzetti, 2011) .
This study is the first to implicate a functional relationship between any dimension of NA (i.e., Guilt) and restrictive eating. These data could indicate that prior analyses not finding a clear relationship between NA and restrictive eating may have been limited by examining comparisons of single proximal ratings of affect and by investigating affect at the composite level, rather than at the level of specific lower-order dimensions of emotion. This finding is also consistent with two prior studies, which found that the lower-order dimension of Guilt drove affective changes relative to binge eating in individuals with bulimia nervosa (Berg et al., 2013) and obesity (Berg et al., 2015) . As previously noted (Berg et al., 2013 (Berg et al., , 2015 , the items in the Guilt Scale utilized in this study may be more reflective of the construct of shame (i.e., negative evaluation of one's self) than guilt (i.e., negative evaluation of one's behavior) per se. Thus, this study adds to a literature suggesting that eating disordered behaviors may function to specifically regulate guilt or shame, regardless of the behavior or eating disorder diagnosis. Unexpectedly, after controlling for Guilt, the lower-order dimension of Fear significantly decreased in This document is copyrighted by the American Psychological Association or one of its allied publishers. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
the hours prior to restrictive eating episodes. This finding may be accounted for by individuals with AN experiencing a decrease in fear by planning for restrictive eating episodes or, alternatively, could suggest that individuals with AN are more inclined to engage in eating episodes (restrictive or otherwise) when fear is lower. In either case, these findings suggest that guilt/shame and fear function differently in the context of restrictive eating. Thus, examining NA in composite can result in a misinterpretation of the role of NA in relation to restrictive eating. The mechanism by which restrictive eating mitigates guilt among individuals with AN remains unknown. Some initial research indicates that individuals with eating disorders may experience disorder-specific guilt related to eating and body weight and shape (Burney & Irwin, 2000; Troop & Redshaw, 2012) resulting from an internalized thin-ideal weight standard (Stice, 2002) . Therefore, restrictive eating may function to regulate disorderspecific guilt by promoting thinness-related objectives. Alternatively, feelings of guilt and shame may be more generalized among individuals with eating disorders (Keith, Gillanders, & Simpson, 2009) . In this case, restrictive eating may reduce guilt through another process, such as enhancing an overall sense of self-control or achievement. Furthermore, restrictive eating may produce physiological changes that serve to numb or dampen the experience of guilt (Kaye, Wierenga, Bailer, Simmons, & Bischoff-Grethe, 2013) . Additional research is needed in order to better understand how restrictive eating might reduce guilt among individuals with AN.
Our third aim was to explore AN subtype as a moderator of the trajectories of higher-and lower-order dimensions of affect relative to restrictive eating episodes. In this sample, the association between PA and restrictive eating differed according to AN subtype; however, the association between NA and restrictive eating did not. Whereas individuals with AN-R experienced significant decreases in PA, Joviality, and Self-Assurance prior to restrictive eating episodes and significant increases in Self-Assurance following restrictive eating episodes, individuals with AN-BP experienced significant increases in PA and Self-Assurance (and trending increases in Joviality) prior to restrictive eating episodes, but no change in PA indices following restrictive eating episodes. These results indicate that, although restriction may function to mitigate guilt across individuals with AN, regardless of subtype, restriction may function to enhance aspects of PA only among individuals with AN-R. The possibility that restrictive eating is maintained through a dual process of emotion-based negative reinforcement and positive reinforcement among individuals with This document is copyrighted by the American Psychological Association or one of its allied publishers. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
AN-R may provide insight into why these individuals are able to persist in restrictive behavior so remarkably. It is unclear why individuals with AN-R may experience increases in self-assurance following restrictive eating. One potential explanation is that these individuals may overgeneralize thinness expectancies, such that they believe thinness will have broad positive effects on multiple life domains (Fischer, Settles, Collins, Gunn, & Smith, 2012) . Therefore, restrictive eating may enhance self-assurance through promotion of thinness-related goals. Another possibility is that restrictive eating may promote more generalized enhancement of positive self-reference because of an achievement of self-control or perfectionistic standards (Culbert, Racine, & Klump, 2015; Fairburn, Shafran, & Cooper, 1999) , which may be more compelling among this group. The association between PA and restrictive eating demonstrated by individuals with AN-BP, in which higher-and lower-order dimensions of PA increased prior to restriction, but did not change following restriction, also warrants consideration. This pattern suggests that restriction itself is not clearly rewarding in the sense of generating PA for this subgroup of individuals with AN. One potential interpretation of this finding is that individuals with AN-BP may receive positive reinforcement to a greater degree by planning to restrict prior to the restrictive episode, rather than by the restrictive episode itself. This potential difference in the timing of reinforcement may be due in part to the punctuated pattern of restriction characterizing AN-BP, versus the consistent pattern found in AN-R. The findings regarding subtype differences in PA trajectories suggest that further research on the role of PA and AN subtypes is needed in studies examining affect regulation processes in AN.
It is also worth noting that this study specifically examined the function of restrictive eating among individuals with AN. However, restrictive eating is common among individuals with other eating disorders (Elran-Barak et al., 2015) , as well as nonclinical samples (Haynos & Fruzzetti, 2011) . However, this study does not provide information about whether restrictive eating would function similarly for individuals without a diagnosis of AN. Further investigation is warranted to examine whether the relationship between restrictive eating and guilt and self-assurance extends to populations beyond AN.
There are important clinical implications related to the study findings. First, these findings suggest that, in treatment for AN, targeting affect regulation may be effective in reducing restrictive eating. There is early support for AN treatments that target emotion management (e.g., Chen et al., 2015; Lynch et al., 2013; Wildes, Marcus, Cheng, McCabe, & Gaskill, 2014) . The findings of this study suggest that continued research on such treatments is warranted. Additionally, these results indicate that, for individuals with AN-R, a focus on increasing positive experiences, especially those that promote a sense of self-assurance, may assist in replacing one function of restrictive eating and, therefore, decreasing a reliance on such behavior. There are existing treatments (Hayes, Strosahl, & Wilson, 1999; Jacobson, Martell, & Dimidjian, 2001 ) that specifically aim to assist patients in obtaining healthy sources of positive reinforcement either through pleasant events or longterm values-guided behavior. There is also some initial support for interventions incorporating such approaches into the treatment of AN (Berman, Boutelle, & Crow, 2009; Juarascio et al., 2013; Timko, Zucker, Herbert, Rodriguez, & Merwin, 2015) . Additionally, since Guilt and Self-Assurance emerged as the most prominent lower-order dimensions of affect maintaining restrictive eating, emotions of self-reference may be particularly relevant to restrictive eating. Thus, a specific focus on assisting individuals in managing affective responses related to self-concept may be especially appropriate in the treatment of AN. Finally, this study, taken together with prior studies (Berg et al., 2013 (Berg et al., , 2015 , provides some evidence that several disordered eating behaviors may serve similar functions across diagnostic groups. Therefore, treatment approaches targeting common processes, such as guilt or shame, could have a positive impact on a variety of maladaptive behaviors among different patient groups.
There are notable strengths of this study. The first strength is the use of EMA, which allows measurement in real time (decreasing retrospective recall biases) and within real-world settings (increasing ecological validity). Furthermore, EMA allows for an examination of the temporal relationship between variables, promoting a greater ability to examine issues related to functionality. In addition, examination of affect trajectories relative to restrictive eating that comprise a number of data points over a period of time allowed for a potentially more thorough and precise measurement of affect patterns before and after restriction than a single-point comparison approach. Similarly, use of multilevel modeling for examination of affect trajectories was well suited for EMA data because this method was tolerant of unbalanced affect ratings before and after restrictive eating episodes. Furthermore, the sample size was large for a study of individuals with AN, and therefore included a large number of restrictive eating episodes, providing adequate power for examining moderators of the relationship between affect and restrictive eating.
However, there are also limitations to this study. Although the study utilized a previously validated methodology for assessing restrictive eating episodes (Fitzsimmons-Craft et al., 2015) , it is notoriously difficult to identify methods of assessing restrictive eating that correspond with objective caloric intake (Stice, Cooper, Schoeller, Tappe, & Lowe, 2007) . Furthermore, individuals with AN have been found to overestimate caloric consumption (Sysko, Walsh, Schebendach, & Wilson, 2005) ; therefore, there may be other eating episodes in this study not coded as restrictive eating that would constitute restriction by behavioral criteria. The selfreport of affect may also be limited because research indicates that individuals with AN have difficulty accurately reporting their emotional experiences (Haynos & Fruzzetti, 2011) . However, the results of this study suggest the affect ratings had predictive validity, increasing confidence in self-report of these indices.
There are other limitations related to the measurement of affect trajectories that warrant consideration. Both the higher-and lowerorder dimensions of affect were measured using shortened versions of the original subscales. Although there is a precedent for use of abbreviated subscales (Berg et al., 2013 (Berg et al., , 2015 and the structure of the lower-order dimensions was established using CFA, it remains possible that this approach introduced error. Related, potentially relevant lower-order dimensions of affect (e.g., Sadness, Hostility, Attentiveness) were not assessed, limiting the ability to draw conclusions about the role of other dimensions of affect relative to restrictive eating. Furthermore, on average, a greater number of affect ratings comprised the antecedent curves (M ϭ 7.07) than the consequent curves (M ϭ 1.71). Although multilevel modeling is well suited to manage unbalanced data, this may have resulted in relatively lesser ability to detect significant This document is copyrighted by the American Psychological Association or one of its allied publishers.
consequent changes relative to restrictive eating. Finally, although the timing and repeated measurement of EMA methodology allows greater ability to infer functional relationships between variables, these data are still correlational in nature and, therefore, cannot definitely establish causality. Future research ought to examine trajectories of affect relative to restrictive eating utilizing more objective measures of restrictive eating (e.g., test meal intake) and affect (e.g., physiological measures), novel affective dimensions, and experimental manipulations of affect. The results of this study demonstrate that, although examination of trajectories of higher-order dimensions of NA and PA across individuals with AN does not provide evidence for an affect regulation function of restriction, examination of trajectories separated by specific lower-order dimensions of affect and differentiated by AN subtype does support an affect regulation model of restriction. Specifically, these analyses indicate that restrictive eating may be maintained across individuals with AN through negative reinforcement associated with reducing guilt/shame, and for individuals with AN-R through positive reinforcement associated with enhancing of self-assurance. This study adds to literature suggesting that the core symptoms of AN may serve to manage affective experiences and provides additional evidence suggesting the utility of treatments targeting affect regulation within this population.
